THE PROBLEM OF IMAGINATION IN ART
For many years now, artists have been able to animate surrealistic characters, things, places and events through advanced visual and audio technology. Virtual 3D objects and places can be realized with optical techniques. Computer graphics help users manipulate compositions in virtual reality environments using devices such as electronic gloves, helmets, etc. Moreover, with vibration technologies, actions in a display can be felt more intensely. Therefore, it is possible to create interactively sophisticated and effective artworks of remarkable visual quality.
Yet, there is an important point to consider: Many of these interactive spaces, by representing surrealistic objects and events in a more realistic way, diminish our imagination and provide illusions for us by imposing a single mode of representation, rather than creating multiple possibilities rooted in the imagination of the user. For as long as human cultures have existed, they have looked for realism in their works of art. At the same time, consciously or unconsciously, they have sometimes attempted to create an atmosphere of imagination instead of one of illusion. These kinds of works stimulate our imaginations and encourage us to think more creatively.
We can exemplify this assumption in various ways: Perceptions of definitions, things, places, events and emotions in oral and written literature change from reader to reader. In drama, especially in the art of mime, abstract and concrete concepts are expressed only through the human body, in such a way that the audience must interpret them using the imagination. In the art of picture-story telling, which can be traced far back into ancient Indian culture, the narrator's or storyteller's verbal and bodily expressions help us perceive the still pictures as if they are moving [1] .
There are many other examples. Research into these forms of art shows that the relationship and balance between imagination and illusion in art is one of the most important aesthetic issues in contemporary art. If artists want to continue to help society develop creative thinking, they should provide approaches to this issue using today's representation techniques. For this reason, Lars Von Trier, the Danish filmmaker, has said that "creativity is our limitations" [2] .
Using the above assumption, this article examines how to increase the degree of imagination in an interactive artwork.
ENHANCING IMAGINATION IN INTERACTIVE MEDIA ART
Naturally, media art that consists of audiovisual and tactile technologies uses virtual reality intensively. Due to this fact, the presence of illusion is always strong, whereas triggering the imagination is not so easy. It is not, however, impossible to suggest alternative methods of composition. I can think of two such composition methods as alternatives in the creation of interactive media art.
One alternative consists of the creation of a virtual landscape using only audio and tactile technologies. These techniques are used in installation artworks, but if we put aside
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Thi s article introduces a conceptual design for an interactive artwork called Feel-inTouch! Its aim is to improve the use of imagination in artworks using abstract images in the formats of interactive media and vibro-tactile aids. New technologies can visually realize every surrealistic narration we can imagine, but these technologies limit our perceptions by presenting only one way of imagining, instead of multiple alternatives. This restricts creative thinking. Working from the above assumption, this article explores how to increase the degree of imagination in an interactive artwork. The author discusses problems of the imagination in art and interactive media and summarizes current research on vibro-tactile and vibro-acoustic applications. He then outlines Feel-in-Touch! and discusses the outputs of this conceptual design. tactile aids, stimulation of the imagination by audio and interactivity has been used for a long time, especially in interactive radio plays. An important example of this is The Wheel of Fortune, by Nick Fisher. On 19 and 20 September 2002, BBC Radio 3 and 4 broadcast two versions of this play. A primary emphasis in the play is its encouragement of listeners to imagine the place, characters and events through stereophonic sound effects. In addition, listeners can switch radio channels at key points, effectively creating their own plays. For listeners tuning in on-line, the web site carried a third stream. There are potentially billions of ways of listening to the play from start to finish [3] .
The second alternative could be designed by using images and interactions with tactile aids but without sound. In this approach, the role of sound effects in design is replaced by vibration effects, which can only be felt by touch.
This composition approach calls to mind silent movies, as one of the most important aspects of these movies is imagining the causes of actions and events, for they have only written explanations and no soundtrack. Briefly speaking, written explanations by themselves are not enough to imagine or interpret what the music and sound would be or are intended to be like in a silent movie. Alternative solutions should be provided to overcome this difficulty.
In this article, I will rather focus on the second composition method. In other words, I will investigate how to improve the role of the participant's imagination in an interactive artwork that replaces sound effects with alternative aids.
CURRENT RESEARCH ON FEELING SOUND
There are two basic groups of research on feeling sound.
The first group consists of research on vibrotactile communication systems. In these studies, researchers work on developing appliances that help people with hearing deficiencies to feel sound through mechanical vibration applied to different parts of their bodies. These appliances are generally communication devices that help people with impaired hearing to recognize the sounds related to their surroundings and to television, cinema and the telephone.
The technologies and techniques mentioned above are also used in interactive media projects designed for non-disabled individuals in an attempt to enhance their perception. One of the latest examples in vibrotactile aid is the ComTouch project, created by the Tangible Research Group at MIT Media Lab. This project has developed a device that supplies remote voice communication through touch by converting hand pressure into vibrational intensity between users in real time [4] . This concept is demonstrated in mobile telephones.
Vibrotactile aid has also been used in interactive cinema. In these projects, special belts to be worn on various parts of the body have been developed in order to help users feel sound through vibration. Eric Gunter's Cutaneous Grooves project is a good example of this method [5] . Cutaneous Grooves is a showcase for the idea of "tactile composition." It is essentially a concert for the skin, a dance that one feels rather than sees. A space is set up for 10 people, with an individual vibrotactile stimulation device for each audience member. During the show, the audience experiences choreographed vibrations against the surface of the body. Most of the pieces are accompanied by music, while some are exclusively tactile.
These examples show that it is possible to enhance imagination in an interactive work of art through techniques that combine visual and tactile compositions. These experimental systems, however, are still being developed in laboratories and are not as practical as simply watching movies on television or in theaters. In addition, the fact that these systems require users to read instructions before using them indicates that dissemination of these systems would be difficult. The same problem apparently has already been encountered in virtual reality technologies. Also, the fact that the systems are expensive, and that equipment such as helmets and electronic gloves must be worn, prevents the widespread use of VR, even though its technologies are highly advanced and can create an effective virtual atmosphere.
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Özcan, Feel-in-Touch!: Imagination through Vibration Another research and application area is vibroacoustic therapy, also developed for people with impaired hearing. In this long-studied method, vibration systems are developed to help such people perceive musical rhythms on different parts of their bodies. For this purpose, special beds, chairs, flooring, upholstery and wall panels are designed to transfer vibration through the body. Headphones linked to a normal hi-fi system are located in a piece of vibroacoustic furniture covered with plastic or fabric cloth to help the body perceive the resonance of the sound. The person touching the furniture can understand the nature of the sound and the rhythm of the music through the vibrations transferred to the surface of the covering. Olave Skille and Tony Wigram are the pioneers of this method [6, 7] . Vibroacoustic therapy functions in two different ways. In the first case, music is played on the headphones, and the vibration in the object is unrelated to the music. In the second case, the vibration is driven by the music itself [8] . There are also some suggestions regarding the design of vibro-acoustic furniture as an industrial product [9] . Besides the leading example of Petri Lehikoinen's chair in Finland, some Scandinavian firms have pioneered the manufacturing and marketing of such furniture [10] .
Today, however, products by the American Somatron Corporation [11] and the British SoundBeam [12] are much more available than those designed by pioneers in the market. The most common of these are the products of Somatron. The firm manufactures furniture in various forms, such as beds, chairs, walls and upholstery for clinical applications and everyday use. These products can be used both by hearing people and those with impaired hearing. Somatron products have four headphones. Two of these are located near the user's head to hear the music, one of them is located in the furniture near the back of the user and the other one is located near the user's calf. Besides feeling the sound vibration, the user can also listen to the music, or the sound of the music can be completely turned down. When the music is down, the vibration coming off the headphones is so low that other people around the user cannot be disturbed by it.
Compared with Petri Lehikoinen's chair, Somatron products cannot convey as much contrast in the increase and decrease of the sound, nor can the blend of music be felt in a basic application [13] .
Somatron product research has focused on improving the perception of the blend of music. Some of the researchers have found that the top of the lungs at the back perceive the sounds better than other parts of the body. Based on this finding, they suggest that when vibrations of separately recorded sounds of more than one instrument are transferred through Somatron furniture, people with impaired hearing should be able to perceive a symphonic musical work [14] .
In my case, since I am focused on creating a work of art within the confines of existing equipment rather than developing a new product, I will not discuss the performance of these products. As I develop my scenario, I will try to envision a conceptual work based on the modules and limitations of Somatron's VibroTactile Room.
IMAGINATION AND INTERACTIVITY IN RELATED ARTWORKS
As mentioned above, my goal is to energize imagination and interaction in an interactive work of art. Seeing the issue in this light reminds me that traditional puppetry puts forward different solutions related to imagination and interactivity through its own limitations of method and materials.
The art of puppetry sometimes sets up a realistic approach to the narration of a story and at other times uses very simple forms to express its subject matter. For instance, in traditional Turkish shadow puppetry, human and animal figures do not use all their joints. The actions described by the puppets are limited; the audience must imagine them with the aid of the puppeteer's narration and sound effects. This may be why a shadow puppeteer is called hayali in Turkish [15] .
Today, the modern art of puppetry creates imagination by assigning new meaning to objects. For example, two simple boxes may turn into Romeo and Juliet at the hands of the puppeteer. The puppeteer helps the audience members imagine their own Romeo and Juliet through the action and sound effects the puppeteer provides for the boxes.
Beside creating imagination, puppetry has also involved a tactile relationship between the audience and the art. Long before multimedia systems, American Indian puppetry developed various settings to help teach their children the dangers of wild animals. In these scenarios, events concerning the animals were drawn on a "separator" with simple lines and icons. In some parts of the picture, for example, a snake outstripped the frame as a 3D puppet. The puppeteer behind the separator moved these puppets occasionally. If necessary, the story drawn on the separator was presented by a storyteller to the audience of children. In an appropriate part of the story, the storyteller would encourage the children to touch the puppets placed on the draw- ings in the separator. For instance, when the children touched the puppets, the puppeteer behind the separator moved the snake puppet and hissed like a snake as the storyteller warned the children not to play with a snake, as they are dangerous animals [16] .
American Indian puppetry has an imaginative and interactive structure that is also very subtle. Symbolic expressions and puppets on the curtain do not in themselves imply any meaning. The audience, however, is encouraged to imagine, through the storyteller's voice and the actions and sounds of the puppeteer, the concepts that the storyteller and puppeteer want to convey.
For my conceptual design, I would also depend on the basic composition used in Turkish shadow puppetry and American Indian puppetry described above. This kind of composition has the following characteristics:
1. Non-real-time animated performance.
2. "Figurative performance" that does not imply any meaning without sound effects.
3. "Vocal performance" that necessitates tactile elements for its comprehension.
Ideas drawn from the above three types specify the form of the theoretical artwork Feel-in-Touch! These are detailed in the following sections.
THE UTOPIA OF FEEL-IN-TOUCH!
Feel-in-Touch! is a conceptual design for a multimedia work in which the audience is expected to concentrate on abstract concepts, to interpret them through visual and tactile aids and to communicate with other participants using the structure (Fig. 1) . In other words, there is to be a kind of chat environment, manipulated by two participants (Fig. 2) . In the interactive environment of the structure, the role of sound effects related to images is to be replaced with vibrotactile aids (the idea is inspired by the third characteristic of composition in the previous section).
The interactive system would feature a control panel for communication, a "feeling wall" to be leaned on for vibrotactile sensation and a main screen for communication between participants. On the screen there would be two characters to be manipulated by the participants. This design choice is inspired by two major characters from traditional Turkish shadow puppetry, Karagöz and Hacivat [17] . These two characters perform duets based on comic chats. In Feel-inTouch!, each participant would take the role of puppeteer for one of the characters and manipulate the "virtual puppet," not with strings but with the interactive tools of computer technology (Fig. 3) . The duets of the two characters are reminiscent of Internet chats, but with a more extensively visual interface. The motions of the characters are as limited as the motions of shadow puppets (the idea is inspired by the first composition characteristic, discussed in the previous section). Drawing inspiration from the techniques of shadow puppetry and its performance atmosphere, I would separate the control panel and main chat interface into different displays within the exhibition place.
Each spectator-user, having assigned him-or herself to one of two characters, would control the character using five meaning and five comment icons located on the control panel (Fig. 4) . The feeling wall that provides tactile cues for understanding related icons is to be created using the Somatron Vibro-Acoustic Room, which is described in previous sections. The two characters will appear to converse through the participants' manipulation of the characters, vibro-tactile aids associated with icons on the feeling wall, and the insertion of icons in speech balloons placed on the screen.
The interactive performance begins when two participants take their places, lean on the feeling wall and pick a character. Each participant clicks one of the meaning icons (war, love, child, car, song) from the control panel to insert it into a 328 Özcan, Feel-in-Touch!: Imagination through Vibration speech balloon. When the users insert the meaning icons, the related vibration effect is transferred from the sound output of the computer to the surface of the feeling wall (Fig. 5) . Participants who lean on the feeling wall immediately feel these vibro-tactile cues on their backs.
The meaning icons are designed not to indicate a visually direct meaning. They are abstract and minimalized to help spur the imagination. When participants look at the icons, they will have to try to guess their meanings. As a participant inserts one of these abstract icons into the speech balloon, the icon's related vibration effect is produced simultaneously by the feeling wall. The vibration effect does not provide a direct interpretation of the icon but gives clues as to its meaning.
When one of the participants chooses a meaning icon (I will call this the request) for the speech balloon on the main screen, both participants immediately will feel the related vibration effects through the feeling wall. The other user starts to generate ideas about what this icon "means." If that user is confident of what the icon means, then he or she replies to the first user (I will call this the response) by assigning one of the comment icons (worried, smiling, reserved, sympathetic, confused) on the control panel to the speech balloon (Fig. 6 ). Comment icons have been chosen from standard signs used in Internet chat so as to be completely clear in meaning (Fig. 7) . In this case, however, there are no tactile aids because the comment icons are assumed to be understandable. The comments in the response may oppose or agree with the actual meanings of the icons. This may be surprising or irrelevant for the user who asks the question. The request may be understood differently by the opposite user, because of the uncertain, abstract appearance of the meaning icon and the limitations of vibrotactile aids, so odd conversations between users could result.
Participants will not receive instructions at any point in the process. At the beginning, neither of the characters is visible on the main screen, nor are explanations of the meaning icons given. The participant is supposed to choose a meaning icon, drag it onto the main screen, feel the vibration effect related to the icon and then reply through a comment icon in order to activate the imagination process. Consequently, all visual and tactile perceptions will receive their meanings in the imagination of the spectators. Thus, a dialogue emerges between two individuals through abstract images and vibro-sound, without speech. The spectators try to understand each other through visual and tactile perception, not through spoken language.
CONCLUSION
Feel-in Touch! is a conceptual design for an interactive artwork that tries to generate imagination by using a visual interface coupled with the replacement of sound effects with vibrotactile aids. In the design of the user interface, minimalistic and abstract icons are proposed for the communication of the request messages. This is an experimental approach and is not common in interactive media design. On the other hand, standard metaphor styles that are clear and easy to understand are used for response messages. I believe that this contrasting use of icon styles and their combinations in the interface will encourage the artist to explore new forms of interactive media interfaces. This enthusiastic exploration is the most important aspect of this research and proposed artwork.
The second important goal of this artwork is to replace sound with vibrotactile aids. I mean to say "sound effects but without sound for imagination." This is, of course, a hard goal to fulfill, because the use of vibrotactile aids as an alternative technique depends on the resonance of the surface of the feeling wall. Current vibrotactile applications have many limitations and difficulties as an alternative to sound. For this reason, this proposal suggests that only certain sound types be used for sound effects. Again, this is a theoretical work and has not yet been realized. In its testing and practical application, more interesting blends of vibration may be specified.
In my research, I have tried to realize a kind of brainstorming about the nature of an imaginative composition and structure in one of the recent popular art forms: interactive media art. I think that the proposed design of Feel-in-Touch! carries significant implications for the future of multimedia art. These kinds of brainstorming activities suggest various advantages.
First of all, we generally use all the advantages of audiovisual technology when we design a multimedia work. Realism in computer graphics helps us express all the meanings in our work. We also try to design clear, understandable and easily perceived icons when developing a product. These approaches make it easier for us to present our design ideas to the viewer. In a way, however, the opportunities of technology can lead to laziness and make us less likely to find alternatives to realistic representation.
I have created a great number of experimental designs based on traditional user interface design principles. In conceiving this work, however, I have become aware of the fact that if we ignore audio or visual elements in representation and let the other elements take their role, or replace audio and/or visual elements with an alternative (for instance, replacing sound effects with vibrotactile aids), the challenges, limitations and difficulties we come across when considering the represented message may provide us with more intense and creative insights.
In addition, using the methods that puppetry discovered long before multimedia came along, such as non-real-time animated performance, "figurative performance," which does not imply any meaning without sound effects, and "vocal performance," which necessitates tactile elements to comprehend, can improve the experimental nature of our multimedia work.
Consequently, we can see that the imaginative nature of an artwork is important, especially in its role in encouraging society to think more creatively. I think that this is one of the most important goals of this study.
